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Fig. 1. Schematic diagram of (a) structure of the prepared
InyO3 TFT and (b) principle of the pulsed UV-assisted T.A.
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Fig. 2. TGA of InyO3 precursor solution.
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Fig. 3. XRD patterns of Si substrate, Sample 1 (T.A.) and
Sample 2 (pulsed UV+T.A.).
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Fig. 4. AFM images of In,Oj3 thin films: (a) Sample 1 (T.A.); (b) Sample 2 (pulsed UV+T.A.).
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Fig. 5. FESEM images of In,Os thin films: (a) Sample 1
(T.A.); (b) Sample 2 (pulsed UV+T.A.).
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Fig. 6. In 3d XPS spectra of Sample 1 (T.A.) and Sample 2
(pulsed UV+T.A.).
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Fig. 7. O 1s high resolution XPS spectra of In,O4 thin film:

(a) Sample 1 (T.A.); (b) Sample 2 (pulsed UV+T.A.).
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Fig. 8. Pulsed UV-assisted thermal annealing promotes the mechanism of oxygen vacancy generation inside In,O5 thin films.
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Fig. 9. Variation of electrical properties of In,O; thin films
prepared by different annealing methods.
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Fig. 10. (a) Output and (b) transfer characteristics of samples prepared by different annealing methods.
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K RIS RON AT R A AR . R H AR SR
FE I ok i 52 SN Al B PR KO TR RIS T Y
S HsF [ AR T AR A R P BE 1 42 8 ATk ok R
.
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Table 1.  Electrical parameters of In,O3 TFTs prepared by different thermal annealing methods.
e R (B30 FLIL L P {E R TR TR
" S.8./(mV-dec) /L Vi/V s/ (c02V 151
el (T.AL) 0.17 1.88x106 7.6 0.22
FEHh2 (Pulsed UV +T.A -5 min) 0.12 1.29%107 7.4 1.27
FEdh3 (Pulsed UV +T.A.-10 min) — -2.52 2.43

4 % b

AR SCR T IR WO AE SiN,/Si AR B A T
In,O53 TFT. WY T Ik i 28 S04 B #al K 7 =R
5 R K7 X In, O W FN TFT 98 fk
=) e HL R BRI S . SR R X G S G
KR, konp 58 A2 A B AR Ky =X s TR) A
SRR, TR 1Y TngO 5 Vo 54 45 b 5 3 45
55, RS B3 T A 80, 456 XPS FIEERAL
Do A2 SR T SRS A SR s R B R R, T T
PRI O 2 I VAR A R RS 6, TR rl BH A5
B T AR, I LA Tk b2 Sl B AR K Ak
L ) F) 2K SIS T IR ) RE 4 22, A OB 1Y
AR R — B, B kR AN Al B GR
K AL B 10 min FF i % In,O5 TET Y HL K i 38
I, AN F R A R T R TR K R A Bl
PR KALBREFE] S 5 min B, #80F3S T 8801 TE
B 420 (0.12 mV /dec) FIBI{E HLE (7.4 V), &%
RGOSR (1.27 em?/(V-s)) WAE] T KIE
PETF. B0 T AR i K b 55 S Bl B IGR k7 TR
200 C MRIR 2T 5 min N3RS T = P fE Y
In,Og MM & TET, R AR | Pt il &A% AS | &
PERE 48 E AR AR T — A RO .
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Abstract

Indium oxide (InyO3) thin films and thin-film transistors (TFTs) based on the solution process are prepared
by pulsed UV-assisted thermal annealing at a low temperature (200 °C) for 5 min. The effects of pulsed UV-
assisted thermal annealing on the surface morphology, chemical structure, and electrical properties of the In,O4
thin films are investigated, and they are compared with those of conventional thermal annealing (300 °C, 30 min).
The experimental results show that the pulsed UV-assisted thermal annealing method can improve the quality
of InyO5 thin film and the performance of TFT in a short period. The results of atomic force microscopy and
field emission scanning electron microscopy show that the surface of the In,O4 film is denser and flatter than
that of the conventional thermally annealed film, and X-ray photoelectron spectroscopy tests show that the
pulsed UV-assisted thermal annealing process generates oxygen vacancies, which increases the -carrier
concentration and improves the electrical conductivity of the InyO; film. In addition, the effect of pulsed UV-
assisted thermal annealing on the electrical characteristics of InyO3 TFTs is investigated in a comparative way.
The results show that the electrical characteristics of the device are significantly improved: the subthreshold
swing decreases to 0.12 mV /dec, the threshold voltage is 7.4 V, the current switching ratio is as high as 1.29x107,
and the field effect mobility is enhanced to 1.27 cm?V l.s'!. Therefore, pulsed UV-assisted thermal annealing is
a simple and fast annealing method, which can rapidly improve the performances of In,O3 thin film and TFTs,

even under low-temperature conditions.
Keywords: pulsed UV-assisted thermal annealing, indium oxide, solution process, thin film transistor
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